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Ê òåîðèè ñõîäèìîñòè ïðîñòðàíñòâåííûõ
ãîìåîìîðôèçìîâ êëàññà Ñîáîëåâà
(Ïðåäñòàâëåíî àêàäåìèêîì ÍÀÍ Óêðàèíû È.Â.Ñêðûïíèêîì )
It is proved that the locally uniform limit f of a sequence of space homeomorphisms fm in
the Sobolev class W 1,nloc with the outer dilatations KO(x, fm) ≤ K(x) ∈ Ln−1loc is either a
homeomorphism or a constant. If in addition, f is a homeomorphism of the class W 1,nloc , then
KO(x, fm) ≤ K(x) a.e.
Ðàáîòà ïîñâßùåíà èññëåäîâàíèßì îòîáðàæåíèé ñ êîíå÷íûì èñêàæåíèåì â Rn, n ≥ 2, êî-
òîðûå èíòåíñèâíî èçó÷àþòñß â ïîñëåäíåå äåñßòèëåòèå â ìíîãî÷èñëåííûõ ðàáîòàõ âåäóùèõ
ñïåöèàëèñòîâ ïî òåîðèè îòîáðàæåíèé, ñì., íaïp., [18]. Â ÷àñòíîñòè, â ñòàòüå äîêàçàíî, ÷òî
ëîêàëüíî ðàâíîìåðíûé ïðåäåë f ïîñëåäîâàòåëüíîñòè fm ïðîñòðàíñòâåííûõ ãîìåîìîðôè-
çìîâ êëàññà W 1,nloc ñ âíåøíèìè äèëàòàöèßìè KO(x, fm) ≤ K(x) ∈ Ln−1loc ßâëßåòñß ãîìåîìîð-
ôèçìîì èëè ïîñòîßííîé. Åñëè f  ãîìåîìîðôèçì êëàññà W 1,nloc , òî òàêæå KO(x, f) ≤ K(x)
ïî÷òè âñþäó (ï.â.)
Ïðèâåä¼ì íåêîòoðûå îïðåäåëåíèß è îáîçíà÷åíèß, èñïîëüçóåìûå â äàëüíåéøåì. Ïóñòü
D  îáëàñòü â Rn, n ≥ 2 . Äëß îòîáðàæåíèß f : D → Rn , èìåþùåãî â D ÷àñòíûå ïðîèçâî-
äíûå ï.â., ïóñòü f ′(x)  ßêîáèåâà ìàòðèöà îòîáðàæåíèß f â òî÷êå x, J(x, f)  ßêîáèàí
îòîáðàæåíèß f â òî÷êå x, ò.å. äåòåðìèíàíò f ′(x). Â äàëüíåéøåì
|f ′(x)| = max
h∈Rn\{0}
|f ′(x)h|
|h| − (1)
ìàòðè÷íàß íîðìà f ′(x). Âíåøíßß äèëàòàöèß îòîáðàæåíèß f â òî÷êå x åñòü âåëè÷èíà
KO(x, f) =
|f ′(x)|n
|J(x, f)| , (2)
åñëè J(x, f) 6= 0, KO(x, f) = 1, åñëè f ′(x) = 0 , è KO(x, f) =∞ â îñòàëüíûõ òî÷êàõ.
Îòîáðàæåíèå f : D → Rn íàçûâàåòñß àáñîëþòíî íåïðåðûâíûì íà ëèíèßõ, f ∈ ACL , åñëè
â ëþáîì n-ìåðíîì ïàðàëëåëåïèïåäå P ñ ð¼áðàìè, ïàðàëëåëüíûìè îñßì êîîðäèíàò, è òàêîì, ÷òî
P ⊂ D âñå êîîðäèíàòíûå ôóíêöèè f = (f1, . . . , fn) àáñîëþòíî íåïðåðûâíû íà ïî÷òè âñåõ (ï.â.)
ïðßìûõ, ïàðàëëåëüíûõ îñßì êîîðäèíàò. Ìû òàêæå ïèøåì f ∈W 1,nloc (D), åñëè âñå êîîðäèíàòíûå
ôóíêöèè f = (f1, . . . , fn) îáëàäàþò îáîáù¼ííûìè ÷àñòíûìè ïðîèçâîäíûìè ïåðâîãî ïîðßäêà,
êîòîðûå ëîêàëüíî èíòåãðèðóåìû â D â ñòåïåíè n.
Òåîðåìà. Ïóñòü fm : D → Rn, n ≥ 3,  ïîñëåäîâàòåëüíîñòü ãîìåîìîðôèçìîâ êëàññà
W 1,nloc , òàêàß ÷òî fm → f 6≡ const ïðè m→∞ ëîêàëüíî ðàâíîìåðíî â D. Åñëè f ∈W 1,nloc è äëß
ï.â. x ∈ D
KO(x, fm) ≤ K(x) ∈ Ln−1loc (D) , (3)
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òî f - ãîìåîìîðôèçì è äëß ï.â. x ∈ D
KO(x, f) ≤ K(x) . (4)
Ëåììà. Ïóñòü fm : D → Rn, n ≥ 3, m = 1, 2, . . . ,  ïîñëåäîâàòåëüíîñòü ãîìåîìîðôèçìîâ
êëàññà Ñîáîëåâà W 1,nloc (D), ñõîäßùàßñß ëîêàëüíî ðàâíîìåðíî ê íåêîòîðîìó îòîáðàæåíèþ f :
D → Rn. Åñëè óñëîâèå (3) èìååò ìåñòî, òî f  ëèáî ãîìåîìîðôèçì, ëèáî f ≡ const â D.
Ïpeäëoæeíèe. Ïóñòü fm : D → Rn, m = 1, 2, . . . ,  ïîñëåäîâàòåëüíîñòü ACL ãîìåîìîð-
ôèçìîâ ñ KO(x, fm) ≤ K(x) ∈ Lqloc, q ≥ 1/(n − 1), êîòîðàß ñõîäèòñß ëîêàëüíî-ðàâíîìåðíî â
D ê îòîáðàæåíèþ f . Òîãäà f ∈W 1,sloc (D), ãäå s = nq/(1 + q) ≤ n.
Çàìå÷àíèå. Îòìåòèì, ÷òî â ñëó÷àå n = 2 àíàëîã Òåîðåìû áûë äîêàçàí â ðàáîòå [8] ïðè
áîëåå ñëàáûõ óñëîâèßõ, êîãäà fm ∈ ACL, m = 1, 2, . . . . Îòìåòèì òàêæå, ÷òî â ýòîì ñëó÷àå,
åñëè K(x) ∈ L1loc(D), òî fm ∈W 1,1loc (D), m = 1, 2, . . . , è f ∈W 1,1loc (D).
Ðàáîòà ÷àñòè÷íî ïîääåðæàíà Ôîíäîì ôóíäàìåíòàëüíûõ èññëåäîâàíèé Óêðàèíû, ïðîåêò
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